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Specification 
Title of the Invention 
Transmission Power Control Method and Apparatus and 
Computer-Readable Recording Medium 

5 

Background of the Invention 

The present invention relates to a 
transmission power control method and apparatus suitably 
used for downstream transmission power control at the 

10 time of multi-code connection in a communication system 
based on the CDMA (Code Division Multiple Access) scheme 
and a computer-readable recording medium used for the 
method and apparatus . 

In a conventional mobile communication system 

15 based on the CDMA scheme, downstream transmission power 
control based on the reception level of a mobile unit at 
the time of multi-code connection is performed 
separately for each code. 

If downstream transmission power control is 

20 separately performed for each code or is not performed 
at all, interference increases in a downstream channel, 
resulting in a decrease in the capacity of a 
transmission path . 
Summary of the Invention 

25 It is an object of the present invention to 

suppress an increase in interference in a downstream 
cannel during downstream transmission power control and 
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preventing a decrease in the capacity of the overall 
system. 

In order to achieve the above object , 
according to the present invention, there is provided a 
5 transmission power control apparatus comprising a 
plurality of transmission power control means 
respectively provided for channels, the plurality of 
transmission power control means including one first 
transmission power control means and a plurality of 

10 second transmission power control means, and central 
processing means for selecting the first transmission 
power control means from the plurality of transmission 
power control means and setting a basic code therefor in 
response to generation of a call upon multi-code 

15 connection while setting subordinate codes for the 
second transmission power control mean, wherein the 
first transmission power control means performs 
downstream transmission power control in accordance with 
a state of communication with a mobile unit and notifies 

20 the central processing means of a control result, the 
central processing means notifies all the second 
transmission power control means of the notified control 
result, and the second transmission power control means 
performs downstream transmission power control on a 

25 self-channel on the basis of the notified control result. 
Brief Description of the Drawings 

Fig. 1 is a block diagram showing a mobile 
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communication system based on the CDMA scheme according 
to an embodiment of the present invention; and 

Fig. 2 is a sequence chart showing 
transmission power control operation in the mobile 
5 communication system in Fig. 1. 

Description of the Preferred Embodiment 

The present invention will be described in 
detail below with reference to the accompanying drawings. 

This embodiment is configured to prevent an 

10 increase in interference in a downstream channel by 
quickly and accurately performing downstream 
transmission power control for each code at the time of 
multi-code connection, thereby preventing a decrease in 
the capacity of the overall system. 

15 Fig. 1 shows a mobile communication system 

based on the CDMA scheme according to an embodiment of 
the present invention. 

Referring to Fig. 1, a plurality of channel 
control sections 12A to 12C are installed in a radio 

20 base station 10. A central processing section 11 sets 
codes for the channel control sections 12A to 12C, 
respectively. Each of the channel control sections 12A 
to 12C includes a transmission power control section 13 
for executing downstream transmission power control for 

25 a mobile unit 14 for each code. The central processing 
section 11 identifies a basic code at the time of 
occurrence of multi-code connection and a plurality of 
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subordinate codes, and sets the respective codes for the 
channel control sections 12A to 12C. 

The channel control section 12 A, for which the 
basic code is set, notifies the central processing 
5 section 11 of the result of transmission power control 
periodically executed by the transmission power control 
section 13 every time transmission power control is 
executed. The central processing section 11 
simultaneously notifies by broadcasting the remaining 

10 channel control sections 12B and 12C, for which the 
subordinate codes are set, of the control result 
received from the channel control section 12A. The 
transmission power control sections 13 of the channel 
control sections 12B and 12C, for which the subordinate 

15 codes are set, perform transmission power control on the 
basis of the notified control result. 

Transmission power control operation will be 
described next with reference to the sequence chart of 
Fig. 2. 

20 When a call is generated upon multi-code 

connection, the central processing section 11 selects 
the channel control section 12A, for which the basic 
code is set, and the channel control sections 12B and 
12C, for which the subordinate codes are set, and sets 

25 corresponding codes for them, respectively (steps S101, 
S102, and S103) . 

The channel control section 12A, for which the 
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basic code is set, always monitors the state of 
communication with the mobile unit 14, and performs 
downstream transmission power control in accordance with 
a change in the reception quality of the mobile unit 14 
5 (step S105) . The channel control section 12A notifies 
the central processing section 11 of this control result 
so as to quickly notify the channel control sections 12B 
and 12C, for which the subordinate codes are set, of the 
control result (step S106) . 

10 The central processing section 11 notifies by 

broadcasting the channel control sections 12B and 12C of 
the control result notified from the channel control 
section 12A (step S107) . The transmission power control 
sections 13 of the channel control sections 12B and 12C 

15 perform downstream transmission power control on the 
basis of the control result received from the central 
processing section 11 (step S108). Note that in steps 
S104 and S109, control signals are transmitted from the 
channel control sections 12A, 12B, and 12C to the mobile 

20 unit 14 through downstream channels. 

With this operation, at the time of multi-code 
connection, downstream transmission power control for 
all codes is synchronously performed with the same 
control value. As a consequence, minimum necessary, 

25 stable downstream transmission power can be supplied, 
and variations in quality during multi-code connection 
for the respective codes can be prevented. In addition, 
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an increase in unnecessary power can be suppressed. 
This makes it possible to prevent a decrease in the 
capacity of the overall system. 

A computer-readable recording medium storing a 
program for executing the above transmission power 
control will be described next. 

When the processing represented by the 
sequence chart of Fig. 2 is to be executed by a computer 
system, a recording medium storing a program executed by 
a CPU (Central Processing Unit) as a component of the 
central processing section 11 forms a computer-readable 
recording medium according to the present invention. 

As this recording medium, a magnetooptical 
disk, optical disk, semiconductor memory, magnetic 
recording medium, or the like can be used. These media 
are used as a ROM (Read Only Memory) , RAM (Random Access 
Memory) , CD-ROM (Compact Disk ROM) , flexible disk, 
memory card, and the like. 

This recording medium also includes a medium 
desired to hold a program for a predetermined period of 
time, e.g., a volatile memory such as a RAM in a 
computer system serving as a server or client to which a 
program is transmitted through a network such as the 
Internet or a communication line such as a telephone 
line . 

The above program may be transmitted from the 
computer system, which stores the program in a storage 



unit or the like, to another computer system through a 
transmission medium or over a carrier in a transmission 
medium. The above transmission medium is a medium 
having the function of transmitting information, e.g., a 
5 network (communication network) such as the Internet or 
a communication circuit (communication line) such as a 
telephone line. 

The above program may be used to implement 
part of the above transmission power control section. 
10 In addition, alternatively, the program may be a 

so-called differential file (differential program) that 
can implement the above function in combination of a 
program that has already been recorded in the computer 
system. 

15 Therefore, this recording medium can be used 

for a system or apparatus different from the system or 
apparatus in Fig. 1, and the computer of the system or 
apparatus can execute the program stored in this 
recording medium. In this case as well, functions and 

20 effects similar to those described above can be obtained, 
and the object of the present invention can be achieved. 

According to the present invention, since 
downstream transmission powers at the time of multi-code 
connection are controlled to a common value and 

25 stabilized, the downstream transmission power can be 
accurately controlled in real time. This makes it 
possible to suppress an increase in unnecessary 
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downstream transmission power and a decrease in the 
capacity of the overall system. 
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